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W§ ?2:4\ 3^* ^*Hr * o]&4\ 

^- A >°1--* *M*Hr ■ tf^* Ta205 -fr^*^ ^ ^« 

-E 2e 
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# 

1020020084390 2003/5/30 

?y$\X\B\ tij-^ {method for fabricating capacitor} 
5. la £ ld^r ^efl 7l^^l 7fl*IW3 ^ w 0 V^# -g^S r 7l 3tr 

£ 2a £ 2f^ iM^l ^ *&^-$r ^^JE. 

<3> ^£^11 ^12: ^l^S^r ^zflAjE^ 

<4> ^ *K£*fl 7^ ^Jl7f ^*}JL t-fl 

#^3^ -fr^I^ -a-^i^l 42f ^Sf^l=f. ^fl^l, ^£^1 Jl^ 

^Sj-^ofl ^*HH 7-| sfl A| E-) ^^<^^ol ZL ^4 7) sfl X| E) <i] 

Tg^o] 4o>7^A^ ^BflAlE)^ ^^-g-^o] #^£4. 

<5> £ la £ ld^ ^2fl 7l^ofl itJ-S. 7fl3EflAlE] ^ WJ-^^ ^^*>7l ^ *T 
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1020020084390 ^ ^7}: 2003/5/30 

71^(1) #ofl «1SH}<?1(3)* ^^^>J1, #7l «1BBK1(3) ^<H1 iM|°H(4)» *g 



^/^^l 0 ^ l-^l-^^-i- B€*l^£i7} a^S)^ olooj j #7) B^liE^ *)1 

^nfl, #7l / e2]^- ^5^^-(6)^r ^-g- -g-^oflA^ o\] 

^iSsUetch stopper)^ ^r-i- th}. 5&*V, #7) ^f D -t(7)^ PE-TE0S (Plasma 
enhanced-Tetraethylorthosilicate) ^ #3-^ °l-8-*H, 500-1500A ^ 

<8> ZLEJ cf-g-, #71 3H^(7) #^1 ^^MJEAlM: t#Al7l^ sflfi(20) 

<9> ol # 7 ] ^BJ- sfll^ D }A 3 1 S>al #7l ^q-, ^bJS * 

<io> oh, #71 ^^l-(hl)-g- i^-tb #£011 ^1 ltf^^ ^Sl^^(nl£Al)^- tg 

^*Kn i-H, ^71 ^ 14^^ ^ele^ ^^l^(etch back) JE^r *1 <$s\ (CMP: Chemical 
Mechnical Pol ishing)«H #7] €-^j^(hl)# ?1 ^ l-&|zi(8)# 

<n> °]oH, 5. i c ofl wl-sq- ^-o], #71 l-eiZL(8)* 7]^: ^ofl 53 

^H = ^-(ofl^tfl PE-PE0S 2Ltt PS(W(9)-§- *$^f>} JL M-A-l, #71 ^-A>o]cnj- (9) ^oJl 
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m 

1020020084390 %% 2003/5/30 

<5}h n>^a-&- A -SbJ^Kio)* ^ 2^1^ 

7l jr)]^^- aIz}- ^ £ ^ §e^zi(8)7> ^l^^l ^] 24 

£3 ^ ^*MH*M- Aiz|^H #^"§- §^-&(h2)# ^?H}. °1 

^, ^71 ^^Hl 4 34^ ^^-(11)^ *§^4. 

3 ^-2:21 ^(lla)^: <>M , n r ^3.-g- *fl 24^ ^ 

^ov ^aH^pI-o. ^7]^. o]* > ^y) ^(lla) ^Hl Ta 2 0 5 -^-^1^(12) 

^ TiN ^#^-(13)# *}$}S. ojo^ il*!^ 7^>4 ^£*]<3 

^ sifl^Kg. 7flsflAlE^ TiN ^ ^^-(13)^: 5L^-*V 14ti 800~900°C 

<13> 0.13JM1 n]Afl tifl^ ^fl-g-S]^ tiV£*fl ?fls!W3 ^ ^^Mfe 

-frS 1 ^* ^tfl^7l7l ^*fl 15000A 7fl3zflAlB^ ^ol7> A^uf. 

^5]- ^]ZL7} 500-1500A ^]S. $171 nfl^-ofl #7} if^nV^ xJ^M 

# ^^H ^s)^, -E^i 7_H1 u^*] (bridge) «j£7f 7i 
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<i 5 > #Hflo] 7]#^a^ <8^-g- 4iH #S.# 3H HIS. el ^ 

h}^ CD(Critical Dimension^} Qt}^ 3.7}^ ^-J£7} o.3.*| , 

AH ^ ^ ej *] (step coverage) *}7)2{6) ^X\b]^ ^ ^7} ^7}^. 

<16> #efl^ 7l#oflA^ 7flsflAlE^ TiN #4 o] *6\] 800~900°C 

oflAi <i^ell- ^)^o_S.^, #7] l^e] JzHHH TiN Ta205 -fi-^I 

7)1 til-o.0] ^Oluj-al, Ta205 ft&n tflHlA^ Aj-^^ol ^T^M-Tfl 

SH Ta205 -ft^^M ^-sH ft^o] x\ , # « ^^-g- T iN^ ^H^r 

Cl-Ol^Ol Hfl^-Ofl 7fl3flAlE^ ^ ^3 S.^o] S^S. a!5a^. 

<17> ojofl £ Aj-7] ^Hflo] ^1^^- *M^>7l ^*fl ?ASL3,, ^ 

7\ ^7] <>1]*1>1JM 0 J ^¥ ^5. &5L^- ^ 

-§- #7>A]^ 7fl3l)AlEiSl ^ -g-^ ^cflA]^ ^ ^ ^A^ ^ ^.g. afl^ofl 

^ 5a4. 

<ia> a. 4^ s.^ o. ; #*r*l# ^-g- ^ a], ^sel i| ^ CD 

# 7flAiAl^ ^ ^ ^IH^ <§Aj aj-^ afl^Ofl 
<19> a. i£^o] se cf^ s-a^ 1*1 31- AjAl^-o. S M) ; Ta205 -fr^S] ^-^^ 

*l*r# ^*l*r^i 3^-§- TiN^" ^ Cl-^l^r^ #4lAj^ 7 fl2flAlE^ ^ 

*d^W ^ 5a^ 7flSflAlEi ^Aj ^^g- ^f-ofl 
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1020020084390 ^ 2003/5/30 

^}£^7l^ all^Hr #3]^, 7l^r ^afl ^S)-sv, ^zj- ^£U]7> cf^- 

lc#A]7l*r ^^g: ^*Rr ^T^, ^ofl ^q-g- 

^4*1 31 #*1-*U V ^-§- ^3^Mr ^z**H ^-^^ ^^c] ^22] ^e>^ 

#314, ^^hg- H^r Ta205 31 ^ ^-g- TiN^ ^*Hr 

<2i> Aj- 7] Hs}-^ LP-CVD ^ PECVD # ^u}^ ^.g. oj-g-^ 200-1000A 

<22> Aj- 7l ol^oj ^ojcuKg. p SG> B p SG W LP-TE0S # ^ii Z\] l^Aj-olcDVj^ 

PE-TE0S°] ojifLo^i^ ^ l^H = ^ o_ ^ ^ 2 4aH;e. nj.j£cj. 

<23> o^o] ^^ojcn^. ^ ^-71 ^Sf^ 5~20:15. -?M*Kr 
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<25> ^^-a>o}c^ ^Al AlzJ- ^£ ^ofl o.^ H202Sf ^^7> ^7>^ HF 

^ ^ H202^f 2b^7> ^7} HF/NH 4 F^ ^ ^14 o] ^on^ ol-g-^ ^o] 

<26> ^- 7 l ^T^j- ^-g- ^Bj^ ^d^-g- 1ft 71^: 

30~70%S1 #£-§-01 £ 3§^ rf^^ ^Bl^M: 1*>JL f^SRr #3)2}-, ^ 
^e^^ $H M-^^l ^*H^ ^ ^5-)^ v 

# 2*>sL f^*Hr #7fl£h 44#°fl ^^5]!- 50-300A21 HVTJ^- 7}^ HSG1- 

<27> A 0 v 7 ) ^-g- ^sl^^ 200-600 A ^}S. ^^^JL, ^7) #^-§- 

<28> #7l *2 USG ^ *>m- °l-g-3Hr ^Jol w^^tf. 

<29> A 0 >7j ^§>7l^- ^-g- ^B^*^ cf-g- ) lA^^A 7].^ ^7l(l~5%PH3/N2 

S^r PH3/HeHH ^H^S ^b]# ^l^Rr ?H w>^^cf. 
<so> a o > 7 ] <g E 3g ^gj 600~700°C ^rS. ^ 1~100£ = £) <g-^*HH, ^q^H 30 

~120£ #«8*Hr w^sm. 

<31> ^-71 ^5^1- ^l*S*}7l o]^ofl , #7] 3^-g- Sft 71^1 

700~950°C^r£^^ 10~100^°J: RTP# ^^*>^ ^oj w}^-3i*>rf. #7] Ta205-f{-*I^ 
^ Ta205 -ff-^l^H: Itt 7l#ofl i*> 1^5^-1- -*H*H ^.7) Ta 2 0 5 -fi- 

^ iflo] ^ A>^ ^T^Hr ^7114, ^7) ^o]) AJ-H. ^.g. 
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1020020084390 # ^ <^ >: 2003/5/30 

Tim* <8^*tel <£-*}^g. 2x\ ^^e]» ^a]^ a>«. ^.g. TiN nv cio]^ 

<32> -S-71 Ta205^-^1^ ^^*>7] o]^6j| f NH3^-^7) f^nf a=fe ^M^S A>-g- 

*H 400-700 t^rJE^lH 7]^ 4^-21^. 

<33> ^V 7 ] !^ ^ o_ N2 q 02 ^7loflA^ 600~800°C *!^Hr ?M «]. 

<34> ^7} lx} <i^^# ^^§>7l o}£ ^ 02(10~200sccni), N2(l~10slm )^7] 

<35> av 7 ] ^« TiN^Tr CVD ^ i TiN oKg. Aj . 7l ^ 1TiN ^ ^ 

i i^E^ wj-^AS. ^ 2TiN^ ^*H=r H>#ai^cf. 

<37> £ 2a ^ £ 2f^ -g- ^ofl ttJ-E- 7flsflAlE^ ^ H o V^^. ^^ 7 ) fl ^ ^^£o] 
<38> M. ^ofl ttj.^. 7fl3TflAlBl ^ tflg^, £ 2a ofl 4<q- go], ti>51*|) 7^ 

(100H1 7i3<^ tilB5l-<a(102)# ^Sl-JL i_H, ti]Bef<y(102) ^ofl i3f) ) 

°H(104)1- °H, #71 ^£^71^(100)011^, JE^ofl £A]£l^l ^^n}, 711 

°1H * ^i/-efl<y* if-tb B^^l^E^l- afls^H 4V7I H^^l^E-1 
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1020020084390 2003/5/30 

<39> o]6\ t ^7} ^2: ^Hl ##1 <3 4( 106)* ^ tr 4*. #7] # ^ 4 ( 106 ) #°fl 

##4 5)1^(110)^ ^^4. 

<40> ziel 4*, J£ 2b°fi 5L*)$. 44 ^-ol ( ^-71 4#4 afl^-t- 4^H3. *>J1 # 

#^"34* £4 *]4*H ^*(d)* <8^* 4*, Aj. 7 ] 7 j-#4 jfl^ ^7^4. o] 

«fl, ^71 #4^<34^ £4 AlZ^- 30% 4£ <^4-°s. ^^4. °1 ^, #7] ^ 

^*(cD* 7]^ ^^ofl lt}^ ^Sle^(^l^l)^: 4*, ^71 *fl 1 

4^ ^5^4* *)<§z)-5}o) S^^( cl )o. nfl^Al^l^ £1*1 #^H(112) 

# <8^$4. °H, ^-7] 14^*3 ^ LPC vd(Low Pressure 

Chemical Vapor Deposit ion )-g- ^1 RTP(Rapid Thermally Process)-g- 4-§- 
?V4. SEtr, 14^^ ^Bl^^-er 5Lii&li (phosphorous) ^* ^14 

^ -^£7} 2E20 atoms/cc o]^-£] £ s. ^.^ 

<4i> ne] 4*, £ 2c°ll £4€ 44 ^-7] £^ 1-^^.(112)1- if-tr #^>^^ 

4 ^^<H1 ^e}^ ^5j-4(H4), *ll 1^4 A l- 0 lS.4(H6) ^ *fl 2^4 A r°l = 4(118)* 4 
BflS ^^^-4. °H, A oM ^e)^- ^St-4(114)^r ^ J^o] ^ x ^ ^ 2 *A)-ojj=4 £^ 
^4 ^ ^4 ^^HH «fl*l^S2l ^^-^ 4^ ^i^4, LPCVD, PECVD(Plasma 
Enhanced Chemical Vapor Deposition) iE^ RTP-& 3N# ^l-^M 200-800A t^IS. 
<8^4. S*V, ^"71 1 ^ 2 ^*4°H^f(116)(118)£r ^4 #5L7> 4^ 4 = 
H* °l-g-4^, ^71 *fl 1M4 0 1£ D -1(116)* 4 2^*4°1 t= 4(118)^.4 HF ^ 
HF/NH4F ^^"^ ^ <^ ^44 ^HH <s^4 #£7> 4^ #1* A>-g-^4. ofl 

5 -t^, ^71 ^ 1^^01 = 4(116)0.^^ psg, BPSG 5E^ LP-TE0S(Low 
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Pressure-TetraEthylOothoSilicate)-g- °l-g-SH, a|) 2^^}o) = nV(118) o_^^ 
PE-TEOS(Plasma Enhanced-TetraEthylOothoSi 1 icate)^: °l-§-t!:4. 

<42> 31 3^1, JE^ofl ^^n> ) a> 7 ) ^ 2^-A>olH^(118) $H n}i£L 

tt SiON SE^ ^-7l#^# 300- 1000 A^liiL o)^ 

J£ 2d ^ £ 2e^]^i£ ^JELnf^H-g- *)] 24^ ^ ^ ^^>7l 

<43> oj Jf, £ 2d<Hl ^oj, # 7 j 2^A]-0]t=nl. (118) o^j ^A]B\ <$<*\ 

Hjgfl ^Alz^- ^£ 7 > ml-HT]] ^3o|j Oj-e)-, tij-rt- CD# 3.7]^ 

100%VW ^1*5*H, ^-7) ^ -^^^ ^ A iojj o_^_^ H202^ 2:^7> ^7>^1 HF^ 

BL^r H202<4 ^^7> ^7}^ HF/NH 4 F£] ^^-^•i- ol-g-fVcf . ' 

<45> ^ ( ^7] ^Sl-B]-^- A}-g-S}7l ^ *fl , ^ 1^ ^-A>o] r= nV ^- 

?] ^s]-^- #3 Aiz]- ^E«yl^ 5-20:15. ^l^n}. 

<46> o] 3f. y Aj- 7l #^n}- sj)^ ^T^c).. 
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30-70%^ l-^#o] cf^^ ^e^Kg. izys. ^t}jL t Tfl^sjH, l-^#o] £ 

^€ ^B]^ o^] ti^o] £.£ # oj JE^x] ^ ^E)^^ 2 X>S 

^a}-*V 4-g-, -8-71 ^-e-ofl t^ell- ^Al^H 50~300A^ 7>^1 HSG# ^#a| 

^ ^§>7^V ^-g- ^3] ^-(120)* ^^tbcf. ojnfl, Aj-7) ^^^> ^^^oV 
(120)£ 200 -600 A 

^"71 #*>7i# ^-g- ^e)Snj-( 12 0)^- ^ofl pfl^ ^ 

3^h|- ^t}7) $n ^7) #S>7^ *}^-g- ^^1-( C 2) 

(122)# 0.5~1.5/an SLi^cf. o)^ ^- 7 | ##^(122) cfl^O uSGCUndoped 

Silicate Glass) ^s]-^-§- a)$.t£ + ^ , #7l uSG^sKKg- o}^ ^ o. 10 ~0.5 

(120) <8>a *3 3*41 SL^E^i 7}^ ^7)(l~5% PH3/N2 50~2000sccm ^ 
2) PH3/50.~2000sccm -R-^ HeHH <g £ ^ ^1^4, ^7) £ £Jg ^} 

^^-8- ^^(120) ^ ^ ^ofl 7fl^AlE^ -fi-^nV ^ ^ o^o,] 

^Al^fls Jf^j-t}. o]afl ; a o > 7 ] lJ£ag ^ 600 ^ 70or ^ £ ^ l~100£s 

(Torr)^ z>}o\]X) t 2mi(furnace)ofl^ 30-120^- #^4-. 

^fi, ^1^4 ^7^4 ^ fl^ 4 > 7l ^ £3 g ^ # 

71 o];£ofl 700~950°C^;EolH 10-lOO^^^V RTP1- *l^t!:4. 

°1°H, ^ 2e^l S.*\& 44 ^-o], # 7 ] ##4 n] #s>7i# #^.g. ^el^^ 
44*H ?I44^ ^^-g- ^#(c2)4 44 £ 4^-i- 5.-^ g fe ^ 

4 ^2:4 ^T^J- ^(121)* ^^4- o]tf||. ^7] ##4 g 
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W(120)£ ^z^Rr &*}z\^r €^-§- *|Bl^-§- 5-10% 4^ ^^4. # 

ig*H zJ-i*H #313 <y 7fl 341^1 el si 3*1 -g-^o] *K*i 

^lSSl £ ^>ofl # ^^-(121)^- ^ZJ-SH nfl, JZj-^oflAi 

HSG^^1- 0 1 ^ai^^i -f^r 413 ^HHH ^ &7II ^cf. tfl«l 

*M A o v 7l zj-^ofl 1000 -5000m J ^ ic^J- ^ui^l- 24^0] * > ^z]- ;*] 

°1 Zj-^-nV ^ 1 ^ ^1 2^4A>cl^^ aflT^t].. ojafl, #7] x 

11 ^ A oM ^^3- ^(121) tf^fl 50-100A Ta 2 0 5 -fr^^(124)^- 

^^SVul 4^, ^71 Ta 2 0 5 -fr3*Kl24)-& Sf-tb #*ll ^2i°\) N20 5Efe 02 £-^7l ^ 
600-800^ ^Sl^H 17:}. ^^sl(i30)# ^1«H Ta 2 0 5 -R-^^ (I24)vfls] ^ 
4 ^ ^-§r *fl?Rltf. o]v$ t ^-71 Ta 2 0 5 -fr^BKl24)* ^^«l-7l °1*H, ^>7^J- 
3^(121)* ^4§-ir NH3£^7l #^°> ^ ^^(furnace)!- a>-§- 

§H <g3M?lch ^71 ^£ 400-700°C £-E<>lH ^^tj-. £ 

^-(121) vflofl #*f|*H=. #£#<3} ^c]]5}-Al7]7] ^«fl>H, ^71 1t> 1^^(130) 

» ^^1*1-71 o]^ 2^7 °1^M1 027>^# 10~200sccm N27>i# l~100slm -R- 

RTP-g^-i- ^1^.4. 

ol * , £ 2f<^l 3**13 ^4 ^o], ^-7] 4 l^E] Ta2 o 5 .fr 
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*14 #o|l TiC14 iiit #^15. 4-§-4<^ 100-500A ^^1^ TiN W #4(126)* 
4^, ^I-^l^-S. NH3 7>i* ol-g-^H 24 <g^sKl32)* *1«§SH TiN 4^ # 
4(126) vfl^ Cl°l£^§: *fl4t!:4. °H, ^"71 TiN 4* 44(126) ^4£r CVD-TiN4* 
100-500A ^MlS. ^4t!:4. 5E^, 47] CVD-TiN^ ^ 7]^\^}7\ 1:4 4^ 4-*f3 
• iLS. ^S.^ 4 ^1 TiN 4^ 44°1 ^ ^ ^7} ^7\Z\7} 

nfl^l, ^7} TiN 44 44(126)-§: CVD-TiN^# =^4^ 4#, ^E-^ 

4- §-4<*l PVD-TIN-8: #4*M $14. 

<55> TiN 4^ 44(126) 3H^r, 47] 24 <1^E](132) ^<H4 ^ 

$1tt -g-^(stress) ^ <M^2^SW-Ei ^4 JiJ:4-°-^1 , 100-1000A -^^^ 

5- £S-°1 £^§€ 4^ 4s]^4( a l5^1)4 $14. 

£.41 

<56> o]#o]144 ^o), ^ ^#%<£T$6\] ^§44^ 44, #7] M*-g- 

*Hr 444 7Hf-*V4. 444, #4 *3 ^« $H ^34 4 

7>» ^41" T SZ^, §51^7} •hH]? ^44 ^S. ^71 nfl^ofl iH^fe 44 

44 44 ^ 4*14 ^ $14. 

<5?> ^ 4^4, 44*14 44-8- ^* 4, ^44 #-£4 4S. 4€- 

4 i^ 4 2^44°) ^4 ^at H 44 CD* t Sl^, 

Ta 2 0 5 4444 TiN 44 #4 44 4 7]*]e]*l ^tfcfl 7flsjHE]<2] ^ £ = 

7> ^2-4 ^S] 5]^efl^ ^4 7^444. 
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5% PH3/N2 SEfe 50~2000sccm -fr^l PH3/He ^) ^ 600~700°C ^rJE^H <i^§ 

Jl -^-B^ ^ ^^*H 

<59> gE^r, TiN ^ ^1 SWW ^>e)HH NH3 7fif ol-g-^c^ 

1^1- ^l^-iM, Ta 2 0 5 -fr^ ¥^ £^ ^5 #^a)^ ^ -g-^ ^ 

<60> 7lEf, ^ o. ^ ^ # O^^j if^H tpj:^ £^>c*] ^A)^ ^ 
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1020020084390 #3 2003/5/30 

1] 

7l^r ^o\] ^sj^- 4^*1, 7\ t\% o)^-g\ ? jA A foicD|A 

$>8*Hr ^1<4, 

^^^^ ^f"<8 -Sflcl ^2:5] t§^*Hr ^74]^, 

^-71 Ta205 ^^1^ ^ #^-g- TiN^bg- *H1^ ^^Kr 

2] 

1%H1 #7l ^B]^ ^SKKg- LP-CVD ^ PECVD ^>M"^ o]_g- 

[3^8" 3] 

^1 1$- *fl 2*8-41 fl°H, ^71 ^Sj-nv^ 200 -1000 A ^*Rr 3 
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1020020084390 <g^ : 2003/5/30 

4] 

A UN $X°]*), $7] ^-A>o]cni.^ PSGi BPSG ^ lp-TEOS # ^l-q-o] ^ 

l^H-^-^H- PE-TEOS^ 2^>olcn^o. s ol^c^^l ^lo^ ^ f fl2)]AlBl tg 

5] 

6] 

-100% S ^*3*Rr ^-1- *}^r ^fl^Ei i%s§ 
7] 

~20:1S -R-*1*Ht ?A^r S}^ «AjEi ^ tij-^ 

8] 

*H HM ^^H, ^"71 oj^eq ?i |^.A>o]^nl.o] Xjzj- ^ ^^0.5. H202Sf 2, 

^r7> ^7>^ HF^ ^ H202Sf ^^7> ^7}-^ HF/NH 4 F^ ^°J\ # ^q-o) .g-ofl 

^ °l-g-<5>^ ^ «AlEi ^ « 0 >^. 

9] 

*D 1%H1 S^i, #7} ^a-^ ^-g- ^E}^£- 200-600A ^*Rr 
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10] 

^•71 # #^-g- £tt 7l^r ^l^ol] aj^ ^Tfls] 30~70%£] 

^-71 l-^#o] 51^ ^ A^srt ^cH] M-^^l ^Ml^l Wj^^o] w-^ol £3gs)^ ^o. 
#7] 1*1 50~300A^ «V^^r 7>^1 HSG# ^^l^fe- #311- 

11] 

l^tt 12] 
13] 

^7l(l~5%PH3/N2 Hfe PH3/HeHH ^51^ ^e)S- ^a]^ ^ ^)o S ^ ^sflA] 
3 ^ 
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14] 
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